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CHAPTER 3 
 
 
MATERIALS AND METHODS 
 
 
3.1 OVERVIEW OF CHAPTER 
 
In this chapter, details of the Pt/TiO2 and Ag/TiO2 photo-catalysts preparation 
are presented followed by the characterization of the photo-catalysts. The 
characterization techniques include X-ray photoelectron spectroscopy (XPS) for 
elemental studies, nitrogen physisorption for BET specific surface area and pore size 
distribution measurements, UV-Vis instrument for band gap energy characterization, 
field emission scanning electron microscopy (FESEM) for surface morphology 
capturing and X-ray diffraction (XRD) for crystalline structure scanning. Moreover, the 
theoretical fundamentals and operational procedures of the catalyst characterization 
instruments are also presented in this chapter. The last part in this chapter will elaborate 
the experimental procedures for photo-catalytic degradation studies of methylene blue 
(MB) dye as and POME. The MB was used in preliminary study to determine the 
performance of the fabricated photo-catalysts. 
 
3.2 MATERIALS 
 
The chemicals needed in this study are listed in the Table 3.1. All the chemicals 
listed in Table 3.1 were procured from Sigma-Aldrich. The distilled water was available 
from the water purification system (brand: Millipore) available in the FKKSA 
laboratory of Universiti Malaysia Pahang (UMP). 
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Table 3.1: List of chemicals 
 
Chemical Purity Application 
Degussa P25 TiO2  99.5% Catalyst preparation 
Silver nitrate (AgNO3)  99.5% Catalyst preparation 
Chloroplatanic acid (H2PtCl6) 40% Pt Catalyst preparation 
Sodium citrate 99.9% Catalyst preparation 
Methanol 40% Catalyst preparation 
Methylene blue   ≥ 96% Photoactivity study 
POME 1
st
 pond Sample study 
 
3.3 SYNTHESIS OF PHOTOCATALYST 
 
 Comercial Degussa P25 TiO2 was altered by metal dopant to extend its 
photocatalytic ability in visible range. Through this study, platinum (Pt) and silver (Ag) 
were selected as metal dopants and their performance in photo-catalytic degradation of 
POME were compared in both UV and visible ranges, respectively. Both H2PtCl6 and 
AgNO3 were used as dopant precursors in preparation of Pt/TiO2 and Ag/TiO2 
respectively (see Table 3.1). 
 
3.3.1 Preparation of Pt-TiO2 and Ag-TiO2 Photocatalysts 
 
 All the catalyst preparation procedures in the current work were adapted from 
the works published by Lin et al. (2006) for the preparation of nano Pt particles from the 
H2PtCl6. The nanoparticles synthesis was conducted in a tri-neck rounded bottom flask 
with magnetic stirrer and a reflux condenser. The process temperature was controlled 
using a water bath and thermometer (cf. Figure 3.1). Pt sols were prepared through the 
reduction of chloroplatinic acid, H2PtCl6 by methanol. The separate solutions containing 
0.1 M H2PtCl6 (aqueous solution) and 0.1 M sodium citrate (J.T. Baker, 99.9 %), 
respectively, were added to the methanol solution under reflux and stirring at 333 K. 
The stirring and heating were carried out for 25 min. The reaction was stopped right 
after the solution turned black. The Pt sols was then added with TiO2 powder of 
different weight percentage, wt% (0.25, 0.5 and 1.0 wt% of Pt/TiO2) in a 500 ml beaker. 
The mixture was then stirred using an ultrasonic water bath for 8 h at 328 K. 
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Subsequently, it was dried in an oven at 378 K for 8 h. The resulting white powder was 
milled and repeatedly washed by distilled water to remove the impurities. The powder 
was re-dried for 8 h before re-milled. It was finally calcined at 723 K for catalyst 
characterization and photo-catalytic reaction studies. For the consistency of catalyst 
synthe sis method for the preparation of Ag nanoparticles (0.25, 0.5 and 1.0 wt% of 
Ag/TiO2), the similar procedures as aforementioned were also adopted with the 
reduction of silver nitrate, AgNO3 by the alcohol.  
 
 
 
Figure 3.1: Schematic diagram of set up for the preparation of Pt and Ag nanoparticles. 
 
 
 
